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论文前三个部分的工作主要是围绕 Au(I)-Ag(I) 簇合物 [EAu3Ag(Ln)3](BF4)2 
(E = O, S; L1 = 双[2-(5-甲基吡啶基)]苯基膦 (n = 1)； L2 = 双(2-吡啶基)苯基膦 









二、以化合物 [OAu3Ag(Ln)3](BF4)2 (n = 1, 2 ) 为原料在 K2CO3 存在的条件
下，得到了高核的四聚体簇合物 (OAu3Ag)4。四个 OAu3Ag 结构单元通过分子间
Au···Au 作用以及氢键的作用聚合在一起。在碱性条件下，每个 OAu3Ag 结构单
元均有一个膦配体通过水解反应发生了 P–C 键的断裂。固体化合物室温下发出
很强的膦光，由于 Au···Au 作用的增多，其发光较原料明显红移。 
三、以 [EAu3Ag(L1)3](BF4)2 (E = O, S) 为原料与过量的 AgBF4 反应，通过不
同的结晶方法可以得到不同金银比例以及不同发光的多核簇合物，并且分别通过









































Au(I) complexes centered with main group elements have attracted great 
attention in the last few decades, for example, [C(AuPR3)5]+, [C(AuPR3)6]2+, 
[N(AuPR3)5]+, [P(AuPR3)5]2+, [P(AuPR3)6]3+, [O(AuPR3)3]+, [O(AuPR3)4]2+, etc., in 
which the main group elements show unusual bonding modes. Among them, the 
μ3-oxo complex [O(AuPR3)3]+ can be used as raw materials to undergo further 
reaction. Alkynyl bridged Au(I) complexes have rich structures and various 
luminescent properties due to the diverse coordination mode of alkynyl ligand and the 
existence of Au···Au interaction. In addition, further protection of phosphine ligand 
could increase the stability of the compounds. 
The first three parts of this thesis are mainly based on Au(I)-Ag(I) clusters 
[EAu3Ag(Ln)3](BF4)2  (E = O, S; L1 =  bis[2-(5-methylpyridyl)]phenylphosphine (n 
= 1), L2 = bis(2-pyridyl)phenylphosphine (n = 2)). Structures of the componds and 
luminescent properties were studied in detail; the forth part mainly introduces the 
structures and luminescence of the phosphine-alkynyl ligand protected clusters. More 
details are as follows: 
I: A pair of oxygen-centered Au(I)-Ag(I) clusters [OAu3Ag(L1)3](BF4)2 were 
synthesized via different crystallization methods. Single cystal structure analysis 
reveal that the core of the two complexes are structure isomers, one is associated 
through intermolecular Au···O contacts, such aggregation behavior has not been 
observed in the oxygen-centered trigold system till now; the other is aggregated via 
intermolecular Au···Au interactions. Different emissions are observed due to different 
association behaviors. What is more, the complexes could transform to each other 
through mechanical grinding and recrystallization. The transformation process is 
confirmed by change of the luminescence, solid-state CPMAS 31P NMR as well as 
theoretical DFT calculations. 
















[OAu3Ag(Ln)3](BF4)2 (n = 1, 2 ) as raw materials in the presence of K2CO3. The metal 
core consists of four OAu3Ag units, held together by Au(I)···Au(I) interactions and 
hydrogen bonding. In each unit, one of the three phosphine ligand undergoes P–C 
bond cleavage via hydrolysis under alkaline conditions. They exhibit intense 
luminescence in the solid state at room temperature and the increase of Au···Au 
contacts lower the emission energy. 
Ⅲ: A series of polynuclear clusters were synthesized by the reaction of 
[EAu3Ag(L1)3](BF4)2 (E = O, S) with excess AgBF4. Through different crystallization 
methods, clusters with different Au/Ag ratio and different luminescent properties were 
obtained. They were characterized by single cystal analysis and fluorescence spectra. 
Among them, complex [SAu3Ag2.5(L1)3(CH3OH)]2(BF4)7 also exhibits luminescence 
vapochromism and thermochromism. 
Ⅳ: Phosphine protected alkynyl heterometallic clusters were synthesized with 
L3 (2-(3-methylpyrazinyl)-diphenylphosphine), dppe 
(1,2-bis(diphenylphosphino)ethane) and dppp (1,3-bis(diphenyphosphino)propane). 
Vapochromic behavior was observed in complex 
[Au12Ag14(PhC2)20(L3)4(CH3OH)8](BF4)6. The switches of luminescence was 
investigated by X-ray powder diffraction (XRD), fluorescence spectrum and 
thermogravimetric analysis. 
 


















1.1 Au(I)···Au(I) 相互作用 
自 1980 年代初，有关金的化学才开始逐步发展，其中一价金化合物的发
展是最迅速的。由于相对论效应的存在，引起 6s 轨道收缩，其能级降低和
5d 轨道相近。Au(0) 的电子组态是 5d106s1，在合适的化学条件下，Au 可以
丢失 1 个电子成为一价正离子 Au(I)，电子组态为 5d106s0，在合适的配体存
在的化学环境中，形式上正一价的金离子利用它的 sp 杂化轨道和配位体通过
共价配位键形成直线型二配位的化合物。[1] 1988 年，Schmidbaur 首次提出了
金金相互作用 (aurophilicity)，是指在含 AuⅠ的化合物中非键的 AuⅠ之间的
相互吸引作用。[2] 金属-金属之间的距离要小于两者范德华半径之和 (3.32 
Å)，在某些情况下可以达到 2.7 Å，但是通常会在 3 Å 左右。单核一价金化合
物通过分子间金金相互作用聚合在一起，Au···Au 间的距离约为 3.05 Å，能









两核金来讲，可将分子内的相互作用分为两类：semi-supported 和 fully 
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